Reorganization of the auditory, visual and multimodal areas in early deaf individuals.
Plasticity resulting from early sensory deprivation has been investigated in both animals and humans. After sensory deprivation, brain areas that are normally associated with the lost sense are recruited to carry out functions in the remaining intact modalities. Previous studies have reported that it is almost exclusively the visual dorsal pathway which is affected by auditory deprivation. The purpose of the current study was to further investigate the possible reorganization of visual ventral stream functions in deaf individuals in both the auditory and the visual cortices. Fifteen pre-lingual profoundly deaf subjects were compared with a group of 16 hearing subjects. We used fMRI (functional magnetic resonance imaging) to explore the areas underlying the processing of two similar visual motion stimuli that however were designed to evoke different types of processing: (1) a global motion stimulus (GMS) which preferentially activates regions of the dorsal visual stream, and (2) a form-from-motion (FFM) stimulus which is known to recruit regions from both visual streams. No significant differences between deaf and hearing individuals were found in target visual and auditory areas when the motion and form components of the stimuli were isolated (contrasted with a static visual image). However, increases in activation were found in the deaf group in the superior temporal gyrus (BA 22 and 42) and in an area located at the junction of the parieto-occipital sulcus and the calcarine fissure (encompassing parts of the cuneus, precuneus and the lingual gyrus) for the GMS and FFM conditions as well as for the static image, relative to a baseline condition absent of any visual stimulation. These results suggest that the observed cross-modal recruitment of auditory areas in deaf individuals does not appear to be specialized for motion processing, but rather is present for both motion and static visual stimuli.